We assessed whether a modified fascia iliaca compartment block in unilateral total hip arthroplasty provides a morphine-sparing effect in the first 24 hours. This involved a randomised, double blind study of 44 patients. Both groups received a modified fascia iliaca block with the trial group receiving 30 ml 0.5% bupivacaine with 1:200,000 adrenaline, 150 µg clonidine and 9 ml 0.9% saline and the control group receiving 40 ml 0.9% saline. Otherwise both groups received identical care with a subarachnoid block for operative anaesthesia. Patient-controlled morphine analgesia was commenced postoperatively and data were collected at three, six, 12 and 24 hours post commencement of surgery. We found that the trial group used less morphine at 12 and 24 hours (P <0.001). The median morphine usage at 24 hours was 37.5 mg in the control patients and 22 mg in the trial patients. Pain scores were similar between groups. We conclude that a modified fascia iliaca compartment block has a significant morphine-sparing effect in unilateral total hip arthroplasty.
Hip and knee arthroplasty are well-known causes of severe postoperative pain. Although the place of peripheral nerve blockade in knee arthroplasty is well recognised 1,2 , its place in total hip arthroplasty (THA) is still not defined.
The aim of this study was to assess whether a modified fascia iliaca compartment block would provide a morphine-sparing effect in the first 24 hours post THA. Our modification involved placing the block 1 cm above the inguinal ligament, as opposed to 0.5 cm below the inguinal ligament in the original description. We hypothesised that this would allow the local anaesthetic to block the lumbar plexus at a higher level than the original fascia iliaca compartment block and hence block those nerves derived from the L1 and L2 anterior rami (ilioinguinal, iliohypogastric and genitofemoral).
METHOD
After obtaining local hospital ethics committee approval and informed consent, 50 patients undergoing unilateral THA at La Trobe Regional Hospital were recruited. The inclusion criterion was ASA 1 to 3 patients scheduled for unilateral THA under lumbar subarachnoid block. The exclusion criteria were preference for general anaesthesia, contraindication to subarachnoid block, allergies to drugs being used and chronic opioid usage. Randomisation was performed using a numerical sequence derived from a random number table, which allocated participants to either the trial or control group. Each group received routine preoperative THA work-up, a lumbar subarachnoid block with 0.5% bupivacaine (2.5 to 3.5 ml with either 10 or 15 μg fentanyl), according to anaesthetist's preference. Intraoperative sedation was at the discretion of both the patient and the anaesthetist and included either midazolam or propofol titrated to effect. Intravenous fluid and vasoconstrictors were given according to anaesthetist's preference and the operative circumstances.
Both groups received a modified fascia iliaca compartment block. This was performed using either a 22 gauge St. Vincent's short-bevelled needle or a Braun 22 gauge short-bevelled block needle. The landmarks used to place the block are similar to those described originally by Dalens 3 .
The approach, although similar to that described by Dalens 3 , varies slightly due to the block being performed above the inguinal ligament. Instead of traversing the fascia lata and the fascia iliaca, the needle traverses the superficial fascia, which fuses with the fascia lata below the inguinal ligament (first pop). The needle then traverses the fascia transversalis, which is continuous with the fascia iliaca below the inguinal ligament (second pop). The point of difference from the original block is the placing of the needle 1 cm above the inguinal ligament, as opposed to 0.5 cm caudal, at the junction of the middle and outer third of a line joining the pubic tubercle and the anterior superior iliac spine (ASIS). The needle is advanced through the skin at right angles until two pops (loss of resistance) are felt as described above. Of note is the fact that the deep inguinal ring is midway between the ASIS and the pubic tubercle. The inferior epigastric vessels and an indirect hernia including its contents are medial to this point and hence to the needle when performing this block [3] [4] [5] .
The mixture of 40 ml was then injected with frequent aspiration. The trial group received 30 ml of 0.5% bupivacaine with 1:200,000 adrenaline, 150 μg clonidine and 9 ml of 0.9% saline (total volume 40 ml). The control group received 40 ml of 0.9% saline.
In the recovery room, patient-controlled analgesia with intravenous morphine was commenced (no background infusion, no additives, bolus 1 mg, lockout five minutes). Data were collected at three, six, 12 and 24-hours, where time zero was the start of the operation. All patients had routine care, including intravenous antibiotics and low molecular weight heparin as per usual protocol. Additionally, anti-emetics were prescribed on a p.r.n. basis. No NSAIDs, codeine or other opioids were given in the first 24 hours.
The primary outcome being investigated was 24-hour morphine consumption. Secondary outcomes included pain scores at three, six, 12 and 24 hours (numerical 0 to 10, where 0=no pain, 10=worst pain imaginable), nausea or vomiting and blood loss. This was recorded by the recovery and ward nursing staff who, like the surgeon and the patient, were unaware of the group to which the patient had been assigned.
Statistical analysis was undertaken using SPSS 14.0 statistical software. Baseline characteristics of the patient population were analysed using Pearson's Chi-square or Student's t-test. Morphine usage data was compared using a Mann-Whitney U-test (U-test), which was chosen due to the small sample size. Pain scores were also compared using the U-test.
RESULTS
Six patients were ultimately excluded from the study due to the above exclusion criteria or breaches in the study protocol or inadequate data collection. No data were available for analysis of these six excluded patients.
The remaining patients had been randomised into trial or control group, there being 22 participants within each study group. Baseline characteristics of the patient population were initially analysed to detect any differences across age, gender and ASA physical status. Table 1 indicates that there was no statistical difference across the study groups for these characteristics.
Morphine usage at three and six hours showed no statistically significant difference between the two groups (P=0.209 at three hours, P=0.068 at six hours). At both the 12 and 24 hour interval there was a significant decrease in morphine use by the trial group (P <0.001), the median morphine use up to 24 hours being 37.5 mg for the control patients and 22 mg for the trial patients ( Table 2 ).
There were no statistically significant differences in pain scores (Table 3 ). Median blood loss for the trial patients was 412.5 ml whilst for the control patients it was 432.5 ml. Nausea and vomiting was experienced by five (23%) patients in both study groups.
DISCUSSION
This study has shown that the use of a modified fascia iliaca compartment block has a significant opioid sparing effect at 12 and 24 hours post unilateral THA. Median morphine usage in the first 24 hours was 37.5 mg for the control patients, but only 22 mg for the trial patients. These findings differ from both Fournier 6 and Biboulet's 7 studies with single shot femoral nerve block (FNB). Fournier et al found only a short term benefit for single shot FNB in unilateral THA. Biboulet et al found that for unilateral THA, a single shot FNB had the same morphine-sparing effect as placebo at 24 hours, as opposed to a psoas block. Biboulet et al also found that the major difference between the FNB and the psoas block was the inability of the FNB to reliably block the proximal third of the thigh, whereas the psoas block always did. The proximal third of the thigh is innervated (partially or completely) by the ilioinguinal, iliohypogastric and genitofemoral nerves. In Biboulet et al's study the authors further hypothesise that the efficacy of the psoas compartment block over the single shot FNB, in this situation, is due to its higher approach to the lumbar plexus. Marhofer et al 8 investigated the spread of local anaesthetic after a series of three-in-one FNBs using magnetic resonance imaging. They found that there was no cephalad spread of local anaesthetic which could have resulted in a lumbar plexus block.
The basis of our modification of the fascia iliaca block was the observation that occasionally when performing a block for inguinal hernia repair (specifically targeting the ilioinguinal, iliohypogastric and genitofemoral nerves), a femoral nerve block also resulted. This is a well recognised but infrequent accompaniment to this block 9 . Hence we hypothesised that it may be possible to block the femoral, lateral cutaneous, obturator, ilioinguinal, iliohypogastric and genitofemoral nerves in one by depositing the admixture in the fascia iliaca compartment but at a higher level than originally described 3 .
This would seem the most logical explanation for the morphine-sparing effect produced by this modification. The other possibility is that the 150 μg of clonidine produced this morphine-sparing effect, but at present there is little evidence to support this 10 . Of note in Biboulet et al's study, the FNB (2 μg/kg clonidine in admixture) and the patient-controlled analgesia group had a similar 24-hour morphine consumption. This would seem to support our belief that clonidine, as used in this setting, has no morphine-sparing effect.
It needs to be emphasised that this modification, although a variation on an established block, is still new and as far as we are aware has not been reported previously. As such there are no other clinical data pertaining to its use. We would like to add a proviso that, as with any block, normal asepsis and precautions must be adhered to and the contraindications which apply to all regional blocks are applicable. We would also suggest caution or avoidance of this modification in patients with mesh repairs for a hernia, as we are unsure whether this would affect the ability to perceive the changes in resistance as the needle traverses the fascial planes.
In conclusion, our modification of the fascia iliaca compartment block had a statistically significant morphine-sparing effect post unilateral THA in the first 24 hours. We hypothesise that the probable mechanism for this effect is via blockade of the ilioinguinal, iliohypogastric and genitofemoral nerves as well as the femoral, lateral cutaneous and obturator nerves. This will require further investigation to elucidate the exact mechanism by which it produces a morphine-sparing effect. 
